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Thermoplastic resin compsn. of especially impact resistance, stiffness and elongation - 
blend of inorganic filler and resin comprising rubbery elastomer with polar gp. and 

specified styrene polymer resin mix,. 

Patent Number JP 07062 1 75 A 7 March, 1 995 

Abstract 

JP 07062175 A UPAB: 18 May, 1995 

The compsn. is prepared by blending 1-350 pts. weight of (C) an inorganic filler into 100 pts. weight of a resin (I) obtd. by 
adding (B) rubbery elastomer with polar gp. to (A) resin mix consisting of 90-99.9 weight% of (A-a) styrene polymer with 
syndiotactic structure and 0.1-10.0 weight% of (A-b) polymer which has compatibility with or affinity for (A-a) and has a 
polar gp. 

The rubbery polymer (B) consists of 0.1-99.9 weight% of (B-a) rubber elastomer with polar gp. and 0.1-99.9 weight% of 
(B-b) rubbery elastomer. The resin mixture (A) consists of 85-99.8 weight% of (A-a), 0.1-10.0 weight% of (A-b) and 0.1-5.0 
weight% of (A-c) polyphenylene ether. The resin (I) is obtd. by adding (B-a) or (B-b) to the above resin mix. The resin (I) is 
obtd. by adding 0.1-99.9 weight% of (B-a) and 0.1-99.9 weight% of (B-b) to the above resin mix. (B) is added in 1-100 
pts. weight to 100 pts. weight of (A). 

(A-b) is a modified syndiotactic polystyrene or a modified polyphenylene ether. (B-a) is maleic anhydride-modified 
hydrogenated styrene-butadiene-styrene block copolymer, maleic anhydride-modified ethylene-propylene rubber or epoxy- 
modified hydrogenated styrene-butadiene-styrene block copolymer. 

ADVANTAGE - The thermoplastic resin compsn. has good heat resistance, mouldability and mechanical properties, 
especially impact resistance, stiffness and elongation. 
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(57) [Abstract] 

(There is an amendment. ) 

[Constitution] 

The resin composition comprising (A)(a) 85 to 99.9% by 
weight syndiotactic styrene polymer, and (b) 0.1 to 10% by 
weight polymer having compatibility with component (a) and 
polar group (modified syndiotactic polystyrene or modified 
polyphenylene ether), further in resin blend product where 
polyphenylene ether can be blended in 0.1 to 5% by weight as 
(B) rubber type elastomer having polar group (maleic 
anhydride-modified hydrogenated styrene-butadiene-styrene 
block copolymer etc.), (C) 1 to 350 parts by weight inorganic 
filler blended with 100 parts of resin composition blended 
with rubber type elastomer (butadiene-styrene block 
copolymer etc.). 



[Result(s)] 

It possesses high heat resistance, moldability, superior 
mechanical properties, specifically impact resistance, rigidity, 
elongation, etc. 

[Claim(s)] 
[Claim 1] 

The resin composition is formed by blending (A) (a) 90 to 
99.9% by weight syndiotactic styrene polymer and (b) 0. 1 to 
10% by weight polymer having compatibility with component 
(a) and polar group, (B)(a) rubber type elastomer having polar 
group, and (C) 1 to 350 parts by weight inorganic filler with 
respect to 100 parts by weight of resin composition. 
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[Claim 2] 

The resin composition is formed by blending (A) (a) 90 to 
99.9% by weight syndiotactic styrene polymer and (b) 0.1 to 
10% by weight polymer having compatibility with component 
(a) and polar group, (B)(a) 0.1 to 99.9% by weight rubber 
type elastomer having polar group and (b) 0.1 to 99.9% by 
weight rubber type elastomer, and (C) 1 to 350 parts by 
weight inorganic fdler with respect to 100 parts by weight of 
resin composition. 

[Claim 3] 

The resin composition is formed by blending (A) (a) 85 to 
99.8% by weight syndiotactic styrene polymer, (b) 0.1 to 10% 
by weight polymer having compatibility with component (a) 
and polar group and (c) 0.1 to 5.0% by weight polyphenylene 
ether, (C) 1 to 350 parts by weight inorganic fdler with 
respect to 100 parts by weight of resin composition. 

[Claim 4] 

The resin composition is formed by blending (A) (a) 85 to 
99.8% by weight syndiotactic styrene polymer, (b) 0.1 to 10% 
by weight polymer having compatibility with component (a) 
and polar group, and (c) 0.1 to 5.0% by weight polyphenylene 
ether, (B) rubber type elastomer having polar group, and (C) 1 
to 350 parts by weight inorganic fdler with respect to 100 
parts by weight of resin composition. 



[Claim 5] 

The resin composition is formed by blending (A) (a) 85 to 
99.8% by weight syndiotactic styrene polymer, (b) 0.1 to 10% 
by weight polymer having compatibility with component (a) 
and polar group, and (c) 0. 1 to 5.0% by weight polyphenylene 
ether, (B) rubber type elastomer, and (C) 1 to 350 parts by 
weight inorganic fdler with respect to 100 parts by weight of 
resin composition. 

[Claim 6] 

The resin composition is formed by blending (A) (a) 85 to 99.8% 
by weight syndiotactic styrene polymer, (b) 0.1 to 10% by weight 
polymer having compatibility with component (a) and polar group 
and (c) 0.1 to 5.0% by weight polyphenylene ether, (B)(a) 0.1 to 
99.9% by weight rubber type elastomer having polar group and (b) 
0.1 to 99.9% by weight rubber type elastomer, and (C) 1 to 350 
parts by weight inorganic fdler with respect to 100 parts by weight 
of resin composition. 
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Specification 
[0001] 



of resin composition. 
[Claim 7] 

The thermoplastic resin composition mentioned in claims 
1, 2,4,5 ,or 6, wherein (B) elastomer is blended in the 
proportion 1 to 100 parts by weight with 100 parts by weight 
(A) resin blend product. 

[Claim 8] 

The thermoplastic resin composition mentioned in claims 1 to 
6, wherein (A) (b) polymer having compatibility with 
component A(a) and polar group is modified syndiotactic 
polystyrene or modified polyphenylene ether. 



[Claim 9] 

The thermoplastic resin composition mentioned in claims 
1,2,4, or 6, wherein (B)(a) rubber type elastomer having polar 
group is maleic anhydride-modified hydrogenated 
styrene-butadience-styrene block copolymer, maleic 
anhydride-modified ethylene -propylene rubber, or epoxy 
modified hydrogenated styrene-butadiene-styrene block 
copolymer. 

[Claim 10] 

The thermoplastic resin composition mentioned in claims 2, 5, 
or 6, wherein (B)(b) rubber type elastomer is 
butadiene-styrene-block copolymer (SBR ), hydrogenated 
styrene-butadiene block copolymer (SEB ), styrene — 
butadiene-styrene block copolymer (SBS ), hydrogenated 
styrene-butadience-styrene block copolymer (SEBS ), 
styrene-isoprene block copolymer (SIR ), hydrogenated 
styrene-isoprene block copolymer (SEP ), 
styrene-isoprene-styrene block copolymer (SIS ), 
hydrogenated styrene-isoprene block-styrene block copolymer 
(SEPS ) or core shell rubber containig styrene. 



[Claim 11] 

The thermoplastic resin composition mentioned in claims 1 to 
6, wherein (C) inorganic filler is surface treated inorganic 
filler. 

[Description of the Invention] 
[0001] 
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[0002] 
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[Industrial field of Application] 

The invention relates to thermoplastic resin composition. 
Specifically, it relates to polystyrene thermoplastic resin 
composition excelling in heat resistance, chemical resistance, 
moldability, and improved impact resistance and 
elongation.000000000 

[0002] 
[Prior Art] 

The mechanical properties, e.g., impact resistance, rigidity, 
heat resistance are improved by blending inorganic filler, such 
as glass fiber with resin compositions from past. 

Recently, syndiotactic styrene polymer (hereinafter, 
abbreviated to SPS) is developed, observed as engineer plastic 
which is superior in heat resistance, water resistance etc, but 
have inadequate rigidity, impact strength, etc.. 

[0003] 

Because of that, thermoplastic resin composition where SPS 
is blended with inorganic filler is mentioned in patent 
application no. JP62-257948, resin composition where 
thermoplastic resin or rubber and inorganic is blended with 
SPS in JP01- 182344, are mentioned from the objective of 
improving mechanical properties, e.g., heat resistance. 

But, adhesiveness of SPS and inorganic filler was 
unsatisfactory in the resin composition. 

The composition excelling in impact resistance, heat 
resistance, mechanical property is suggested in patent no. 
03-126743 by adding maleic anhydride-modified 
polyphenylene ether. But, from toughness aspect, impact 
strength, elongation, etc. are inadequate. 

Furthermore, in order to improve toughness of the 
above-mentioned resin composition, blending with elastomer 
is proposed in Patent Application No.04-46901 . 

But, in any case, in order to improve the toughness, e.g., 
impact strength, elongation, etc. comparatively large amount 
of rubber is required. As a result, the original characteristics 
of SPS, e.g., heat resistance, rigidity, moldability, solvent 
resistance, etc. decreases considerably. 

The resin composition preserving the characteristics, heat 
resistance, moldability, chemical resistance, etc., of 
syndiotactic styrene structure, and excelling in mechanical 
properties, e.g., impact resistance, rigidity, elongation, etc. 
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was not obtained. 
[0004] 

The inventor developed a thermoplastic resin composition 
with superior mechanical properties, specifically impact 
resistance, rigidity, elongation, long term heat resistance, 
without affecting the characteristics of SPS. 

As a result, it was found that blending SPS with specific 
amount of polyphenylene ether improves the toughness. 

In addition, rubber type elastomer possessing polar group was 
used, but it was found that impact resistance, elongation can 
be improved drastically if rubber type elastomer possessing 
polar group is used along with rubber type elastomer. 



Furthermore, after blending SPS with polyphenylene ether 
and rubber type elastomer possessing polar group, the impact 
resistance, elongation,etc., can be improved, and resin 
composition with original characteristics can be obtained. 



[0005] 

[Means to Solve the Problems] 

The invention was completed based on the information. 

In other words, the invention provides a resin composition 
formed by blending (A) (a) 90 to 99.9% by weight 
syndiotactic styrene polymer and (b) 0.1 to 10% by weight 
polymer having compatibility with component (a) and polar 
group, (B)(a) rubber type elastomer having polar group, and 
(C) 1 to 350 parts by weight inorganic filler with respect to 
100 parts by weight of resin composition (abbreviated to 
Invention 1). 



U>^M-£# 90-99.9 MS%Rtf(b)!yfE(a)/£ 

s*rr *fi£ft o.i-io.o sm%# e *%>mm 

I^»fc(B)(a)fittSStt4JA«3ltt# 
0.1-99.9 fi*%Rtf(b)dAtt5ltt# 0.1-99.9 
■ft%#6ft«»tt#*R£U«:*flN 100 fi 
MC*rUT(C)fc«**«- 1-350 S*SP£ 



In addition, 

The invention provides 

A resin composition formed by blending (A) (a) 90 to 99.9% 
by weight syndiotactic styrene polymer and (b) 0.1 to 10% by 
weight polymer having compatibility with component (a) and 
polar group, (B)(a) 0.1 to 99.9% by weight rubber type 
elastomer having polar group and (b) 0.1 to 99.9% by weight 
rubber type elastomer, and (C) 1 to 350 parts by weight 
inorganic filler with respect to 100 parts by weight of resin 
composition (abbreviated to Invention II). 
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composition (abbreviated to Invention II). 

The resin composition is formed by blending (A) (a) 85 to 
99.8% by weight syndiotactic styrene polymer, (b) 0.1 to 10% 
by weight polymer having compatibility with component (a) 
and polar group and (c) 0.1 to 5.0% by weight polyphenylene 
ether, (C) 1 to 350 parts by weight inorganic filler with 
respect to 100 parts by weight of resin composition 
(abbreviated to Invention III). 

The resin composition is formed by blending (A) (a) 85 to 
99.8% by weight syndiotactic styrene polymer, (b) 0.1 to 10% 
by weight polymer having compatibility with component (a) 
and polar group, and (c) 0.1 to 5.0% by weight polyphenylene 
ether, (B)(a) rubber type elastomer having polar group, and 
(C) 1 to 350 parts by weight inorganic fdler with respect to 
100 parts by weight of resin composition (abbreviated to 
Invention IV). 

The resin composition is formed by blending (A) (a) 85 to 
99.8% by weight syndiotactic styrene polymer, (b) 0.1 to 10% 
by weight polymer having compatibility with component (a) 
and polar group, and (c) 0.1 to 5.0% by weight polyphenylene 
ether, (B)(b) rubber type elastomer, and (C) 1 to 350 parts by 
weight inorganic filler with respect to 100 parts by weight of 
resin composition (abbreviated to Invention V). 

The resin composition is formed by blending (A) (a) 85 to 
99.8% by weight syndiotactic styrene polymer, (b) 0.1 to 10% 
by weight polymer having compatibility with component (a) 
and polar group and (c) 0.1 to 5.0% by weight polyphenylene 
ether, (B)(a) 0. 1 to 99.9% by weight rubber type elastomer 
having polar group and (b) 0.1 to 99.9% by weight rubber 
type elastomer, and (C) 1 to 350 parts by weight inorganic 
fdler with respect to 100 parts by weight of resin composition 
(abbreviated to Invention VI). 



10006] 

*»9!0fij8ttCfitt*(A)ttfltE#»l*»(a) 

7xf- U >*S£{*(SPS)Rtf (b)MIB(a)$# t 

**m£tt# 6 1,2 §S«)fc»(a) 

rt#fc(b)j*#C*SC(c)#'J7xZU>I 
-xJI/**iOUT***£(» 3,4,5 Rtf 6 ft 



[0006] 

In the composition, (A) resin composition is comprised of 
component (a) syndioatctic styrene polymer (SPS) and (b) 
polymer possessing polar group having compatibility with 
above mentioned component (a) (Invention I, II) and if (c) 
polyphenylene ether is added to component (a) and (b) 
(Invention 3,4, 5, and 6). 
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[0007] 

The syndiotactic structure in (A) component (a) syndiotactic 
styrene polymer is a three dimensional structure. In other 
words, compound possessing three-dimensional structure 
where phenyl group or substituted phenyl groups are placed 
on the opposite side alternately in the molecular chain formed 
by carbon-carbon bond. The tacticity can be determined by 
nuclear magnetic resonance method ( 13 C-NMRmethod) by 
isotopic carbon. 

Nuclear Magnetic Resonance method( 13 C - N M R method) 
determines the existing ratio of constitutional block of 
successive units, such as diode in case of 2 units, triode when 
3 units and pentad for 5 units. In the invention, it is desirable 
to use syndiotactic styrene resin having syndiotacticity atleast 
75%, preferably atleast 85% in case of racemic diode, and 
atleast 30%, preferably atleast 50% in case of racemic pentad. 
The examples of syndiotactic styrene polymer are 
polystyrene, poly(alkylstyrene), poly(halogenated styrene), 
poly(halogenated alkylstyrene), poly(alkoxystyrene), 
poly(vinyl benzoate ester), their hydrogenated products and 
mixtures, or copolymers of mainly these components. 



Furthermore, poly(methylstyrene), poly(ethyl styrene), 
poly(isopropyl styrene), poly( tertiary butyl styrene), 
poly(phenylstyrene), poly(vinyl naphthalene), poly( vinyl 
styrene), etc. are used as poly (alky 1 styrene), and 
poly(chlorostyrene), poly(bromostyrene), poly(fluorostyrene), 
etc. as poly(halogenated styrene). 



In addition, poly(halogenated alkylstyrene) is 
poly(chloromethyl styrene), etc, and poly(alkoxy styrene) are 
poly(methoxy styrene), poly(ethoxy styrene), etc. 



The preferred styrene compound are polystyrene, poly(p- 
methylstyrene), poly(m-methylstyrene), poly(p- tertiary butyl 
styrene), poly(p- chlorostyrene), poly(m-chlorostyrene), 
poly(p- fluorostyrene), hydrogenated polystyrene, and 
copolymers having these structural units. 



[0008] 
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The weight average molecular weight of styrene polymer is 
atleast 10,000, preferably atleast 50,000. 

Furthermore, there are no limitations regarding molecular 
weight distribution, it is possible to cover various things. 

If weight average molecular weight is less than 10,000, the 
thermal and mechanical properties of the composition are 
affected, and hence not preferred. 

Such kind of syndiotactic styrene polymer can be prepared by 
polymerizing styrene monomer in the presence of inert 
hydrocarbon solvent or in the absence of solvent, and using 
catalyst aluminoxane which is a condensation compound of 
titanium compound and water and trialkyl aluminum (patent 
no. 62-187708). 



In addition, poly(halogenated alkyl styrene) can be obtained 
by the method mentioned in patent no. 01-146912, the above 
mentioned hydrogenated polymer by the method mentioned in 
patent no. 01-178505. 

[0009] 

In the invention, (A) component (b) polymer possessing polar 
group having compatibility with above mentioned component 
(a), and component (c) is added to improve the adhesiveness 
of inorganic filler and resin. 

Here, (A ) polymer possessing polar group having 
compatibility with component (a) is present in the polymer 
chain which shows compatibility with component (a). 

The examples of polymer possessing main chain, e.g., 
syndiotactic polystyrene, atactic polystyrene, isotactic 
polystyrene, styrene copolymer, polyphenylene ether, 
polyvinyl methyl ether etc, block or graft chain are listed. 



[0010] 

In addition, polar group of polymer which possesses polar 
group improves the adhesiveness of inorganic filler and 
inorganic filler, e.g., acid anhydride group, carboxylic acid 
group, carboxylate ester group, carboxylic acid chloride 
group, carboxylic acid amide group, carbonate group, sulfonic 
acid group, sulfonic acid ester group, sulfonic acid chloride 
group, sulfonic acid amide group, sulfonate group, epoxy 
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group, amino group, imide group, oxazoline group etc. 
[0011] 

In addition, polar group content is 0.01 to 20% by weight, 
preferably 0.05 to 10% by weight in 100% by weight 
(A)component (b).. 

When content is less than 0.01 weight%, it is necessary to add 
(A) component (b) in large amount, since it affects the 
mechanical properties, heat resistance, moldability etc., hence 
undesirable. 

In addition, when it exceeds 20 weight%, the compatibility 
with component (a) decreases. 

[0012] 

The examples of (A) component (b) are styrene-maleic 
anhydride copolymer (SMA ); styrene-glycidyl methacrylate 
copolymer; terminal carboxylic acid-modified polystyrene; 
terminal epoxy modifed polystyrene; terminal oxazoline 
modified polystyrene; terminal amine modified polystyrene; 
sulfonated polystyrene; styrene ionomer; styrene-methyl 
methacrylate-graft polymer; (styrene-glycidyl methacrylate ) 
-methyl methacrylate-graft copolymer; acid-modified 
acrylic-styrene-graft polymer; (styrene-glycidyl 
methacrylate ) -styrene- graft polymer; polybutylene 
terephthalate-polystyrene-graft polymer; maleic 
anhydride-modified syndiotactic polystyrene, glycidyl 
methacrylate modified syndiotactic polystyrene, amine 
modified syndiotactic polystyrene or other modified 
syndiotactic polystyrene; (styrene-maleic anhydride ) 
-polyphenylene ether-graft polymer, maleic 
anhydride-modified you can list polyphenylene ether and 
glycidyl methacrylate modified polyphenylene ether, amine 
modified polyphenylene ether or other modified 
polyphenylene ether etc. They can be used in combination. 



[0013] 

Among these, specifically modified syndiotactic polystyrene 
and modified polyphenylene ether are suitable to use. 

The preparation method for modified syndiotactic polystyrene 
and modified polyphenylene ether is explained below. 
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Furthermore, there are no restrictions for (A) component (b). 
[0014] 

Firstly, syndiotactic polystyrene can be used as raw material 
in case of modified syndiotactic polystyrene, but there is no 
restriction. From the viewpoint of compatibility, copolymer of 
styrene and substituted styrene is preferred. 



In this case, there is no restriction for the composition ratio of 
copolymer, but substituted styrene amount is preferred to be 3 
to 50 molar%. 

When it is less than 3 mole %, it is difficult to carry out 
modification. If it exceeds 50 mole %, compatibility with (A) 
component (a) decreases. 

[0015] 

Methylstyrene, ethyl styrene, isopropyl styrene, t- butyl 
styrene, vinyl styrene or other alkyl styrene; chlorostyrene, 
bromostyrene, fluorostyrene or other halogenated styrene; 
chloromethyl styrene and bromomethyl styrene or other 
halogenated alkyl styrene; methoxy styrene, ethoxy styrene or 
other alkoxy styrene etc. are preferred as substituted styrene 
as comonomer. 

[0016] 

In addition, in case of modified polyphenylene ether, 
polyphenylene ether is used as raw material. 

Polyphenylene ether is a well-known compound, and it can be 
referred from U.S. Patent 3,306,874, 3,306,875, 3,257,357, 
and 3,257,358. 



Polyphenylene ether is, generally, prepared by oxidative 
coupling reaction that forms homopolymer or copolymer in 
the presence of copper amine complex, and atleast one kind of 
phenol compound substituted at two or three places. 

Here, copper amine complex is derived from primary, 
secondary or tertiary amine. 

The suitable polyphenylene ether are poly(2,3 
-dimethyl-6-ethyl-l ,4- phenylene ether), poly(2 
-methyl-6-chloromethyl-l , 4-phenylene ether), 
poly(2-methyl-6-hydroxyethyl-l,4- phenylene ether), 
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poly(2-methyl-6-n-butyl-l, 4- phenylene ether), 
poly(2-ethyl-6-isopropyl-l, 4- phenylene ether), 
poly(2-ethyl-6-n- propyl- 1, 4- phenylene ether), 
poly(2,3,6-trimethyl-l, 4- phenylene ether), poly {2 
-(4'-methylphenyl)- 1 ,4-phenylene ether} , 
poly(2-bromo-6-phenyl-l, 4- phenylene ether), 
poly(2-methyl-6-phenyl-l, 4- phenylene ether), 
poly(2-phenyl-l,4- phenylene ether), 
poly(2-chloro-l ,4-phenylene ether), poly(2 -methyl- 1,4- 
phenylene ether), poly(2-chloro-6-ethyl- 1 ,4- phenylene ether), 
poly(2-chloro-6-bromo-l,4-phenylene ether), poly(2,6-di-n- 
propyl-1, 4- phenylene ether), poly(2-methyl-6-isopropyl-l, 
4- phenylene ether), poly(2-chloro-6-methyl-l, 4- phenylene 
ether), poly(2-methyl-6-ethyl-l,4- phenylene ether), 
poly(2,6-dibromo- 1 ,4-phenylene ether), 
poly(2,6-dichloro-l,4-phenylene ether); poly(2,6-diethyl-l,4- 
phenylene ether), and poly(2,6-dimethyl-1, 4-phenylene ether) 
etc. 



[0017] 

In addition, copolymers having two kinds of phenol 
compounds used for the adjustment of above-mentioned 
homopolymer can also be used.. 

Furthermore, graft copolymer and block copolymer of above 
mentioned polyphenylene ether and vinyl aromatic 
compound, e.g., polystyrene can also be used. 

Among these, poly(2,6-dimethyl-l, 4-phenylene ether) is 
preferred. 

[0018] 

Next, compound having ethylene double bond and polar 
group in the same molecule is used as modifier in order to 
modify the raw material. 

The examples of such compound are maleic anhydride, 
maleic acid, maleate, maleic acid ester, maleimide and its N- 
substituted compound, acrylic acid, acrylate, acrylic acid 
ester, acrylamide, methacrylic acid, methacrylic acid ester, 
methacrylamide, glycidyl methacrylate etc. 



Specifically, maleic anhydride and glycidyl methacrylate are 
nref erred. 
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preferred. 
[0019] 

The above-mentioned raw material is modified by a modifier. 

The well known modification method can be adopted. 

For example, the method of reacting after melting and 
kneading with the help roll mill, banbury mixer, extruder, etc. 
at 150 to 350°C, and the method of thermal reaction in the 
solvent benzene, toluene, xylene, etc. 

Furthermore, in order to accelerate the reaction, benzoyl 
peroxide, di-t-butyl peroxide, dicumyl peroxide, t-butyl 
peroxybenzoate, azobisisobutyronitrile, azobis 
isovaleronitrile,2, 3- biphenyl-2, 3- dimethyl butane or other 
radical generator can present in the reaction system. 



The preferred modification method is melting and kneading in 
the presence of radical generator. 

[0020] 

From the modified syndiotactic polystyrene, specifically 
maleic anhydride-modified syndiotactic polystyrene is 
preferred, in addition, maleic anhydride- modified 
polyphenylene ether is prefrred among modified 
polyphenyiene ether. 

[0021] 

In invention 1, 2, the blend amount of each component in 
resin blend product (A) is (A) component (a) 90 to 99.9% by 
weight and (A) component (b) 0.1 to 10% by weight, 
preferably (A) component (a) 92 to 99.5% by weight and (A) 
component (b) 0.5 to 8% by weight. 

When (A) component (b) is less than 0.1% by weight, the 
adhesive result of (C) inorganic filler is unsatisfactory. When 
it exceeds 10% by weight, adhesiveness of (A) component (a) 
decreases because of decrease in heat resistance, moldability 
of composition, hence undesirable. 

[0022] 

In invention 3, 4, 5, and 6, the blend amount of each 
component in resin blend product (A) is (A) component (a) 85 
to 99.8% by weight, (A) component (b) 0.1 to 10% by weight, 
and (A) component (c) 0.1 to 5% by weight, preferably (A) 
component (a) 87 to 99.0% by weight, (A) component (b) 0.5 
to 8% by weight, and (A) component (c) 0.5 to 5% by weight. 
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When (A) component (c) is less than 0.1 % by weight, the 
results of toughness improvement are unsatisfactory. When it 
exceeds 5% by weight, crystallization of (A) component (a) is 
affected because of fall in heat resistance, moldability of 
composition, and hence undesirable. 

[0023] 

Next, the well known substance similar to polypheny lene 
ether used as raw material for (A) component (b) is used as 
polyphenylene ether (A) component (c). 

Specifically, poly(2,6-dimethyl-l,4-phenylene ether) is 
prefrred. 

In addition, there is no limitation for the molecular weight of 
polyphenylene ether. The substance having intrinsic viscosity 
at 25°C in chloroform atleast 0.2 dl/g is used. 

When intrinsic viscosity is less than 0.2 dl/g, with the addition 
of polyphenylene ether, the improvement effect of toughness 
are unsatisfactory. 

[0024] 

Furthermore, (B) elastomer is (B) (a) rubber type elastomer 
having polar group (Invention 1 and 4), in case of (B) (b) 
rubber elastomer (Invention 5), in case of (B) (a) rubber type 
elastomer having polar group and (B) (b) rubber elastomer 
(Invention 2 and 6). 

The examples of rubber type elastomers are styrene-butyl 
acrylate copolymer rubber, styrene-butadiene block 
copolymer (SBR), hydrogenated styrene-butadiene block 
copolymer (SEB), styrene-butadiene-styrene block copolymer 
(SBS), hydrogenated styrene-butadiene-styrene block 
copolymer (SEBS), styrene-isoprene block copolymer (SIR), 
hydrogenated styrene-isoprene block copolymer (SEP), 
styrene-isoprene-styrene block copolymer (SIS), 
hydrogenated styrene-isoprene-styrene block copolymer 
(SEPS), styrene-butadiene random copolymer, hydrogenated 
styrene-butadiene random copolymer, 
styrene-ethylene-propylene random copolymer, 
styrene-ethylene-butylene random copolymer, or particle type 
elastomer, e.g. butadiene-acrylonitrile-styrene-core shell 
rubber (ABS), methyl methacrylate-butadiene-styrene-core 
shell rubber (MBS), methyl methacrylate-butyl 
acrylate-styrene-core shell rubber (MAS), octyl 
acrylate-butadiene-styrene-core shell rubber (MABS), alkyl 
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(MBS), jWM^UU-S-T^I^^U 
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» xf 1 u > * □ 7v x jizj A^r»* 

[0026] 

(B)(a)J*#B\ ±!B(0(B)(b)llA^3i14# : £, 



acrylate-butadiene-acrylonitrile-styrene-core shell rubber 
(AABS), butadiene-styrene-core shell rubber (SBR), etc., 
ethylene-polar vinyl monomer copolymer rubber, e.g., 
polysulfide rubber, thiokol rubber, acrylic rubber, urethane 
rubber, epichlorohydrin rubber, chlorinated rubber, 
styrene-butyl acrylate copolymer rubber, ethylene-methyl 
methacrylate-glycidyl methacrylate copolymer rubber, 
ethylene-methyl methacrylate-maleic anhydride copolymer 
rubber, etc., natural rubber, polybutadiene, polyisoprene, 
polyisobutylene, neoprene, silicone rubber, ethylene 
propylene rubber (EPR ), ethylene propylene diene rubber 
(EPDM ) etc. These can be used independantly or in 
combination. 



[0025] 

Among these, specifically, butadiene-styrene-core shell 
rubber (SBR ), hydrogenated styrene-butadiene block 
copolymer (SEB ), styrene — butadiene-styrene block 
copolymer (SBS ), hydrogenated styrene-butadience-styrene 
block copolymer (SEBS ),styrene-isoprene block copolymer 
(SIR ), hydrogenated styrene-isoprene block copolymer 
(SEP ), styrene-isoprene-styrene block copolymer (SIS ), 
hydrogenated styrene-isoprene block-styrene block copolymer 
(SEPS ) or core shell rubber which contains styrene are 
prefered. 



[0026] 

(B) component (a) is rubber elastomer where (B)(b) rubber 
elastomer is modified by a modifier having polar group, or a 
rubber having polar group. 



(B)flHB(a)J*#fcUTB, ^WmtlsXtt, # 
V7s)l7 4 K:JA,5 1 *=I--IHJA,77U^ 
ZlA,'7U^>ZlA,It:7PPt KU>=JA, 
&3Mfc=lA ( 7s5 L U>-7*3 1 ,»l7'*UU-h£ 
fi^tid A,T? U>-* TJIX 5 O V U- K- 
7 'J v v 2 O V U- h*M£M A, I 



The examples of (B) component (a) are ethylene-polar vinyl 
monomer copolymer rubber, e.g., polysulfide rubber, thiokol 
rubber, acrylic rubber, urethane rubber, epichlorohydrin 
rubber, chlorinated rubber, styrene-butyl acrylate copolymer 
rubber, ethylene-methyl methacrylate-glycidyl methacrylate 
copolymer rubber, ethylene-methyl methacrylate-maleic 
anhydride copolymer, etc.; modified rubber modified by 
modifier having polar group, e.g., natural rubber, 
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polybutadiene, polyisoprene, polyisobutylene, neoprene, 
silicone rubber, styrene-butadiene block copolymer (SBR ), 
styrene-butadiene-styrene block copolymer (SBS ), 
hydrogenated styrene-butadiene-styrene block copolymer 
(SEBS ), styrene-isoprene block copolymer (SIR ), 
styrene-isoprene-styrene block copolymer (SIS ), 
hydrogenated styrene-isoprene-styrene block copolymer 
(SEPS ), ethylene propylene rubber (EPR ), ethylene 
propylene diene rubber (EPDM ), etc. 



Among these, the preferred substances are rubber type 
elastomer where SEBS, SBR, SBS, SEPS,SIS are modified. 

Concretely, maleic anhydride-modified SEBS, maleic 
anhydride-modified EPR, epoxy modified SEBS, epoxy 
modified SEBS etc., are listed. 

These can be used independantly or in combination. 



[0027] 

When (B) component (a) and (B) component (b) are blended, 
in other words, in invention 2 and 6, (B) component (a) and 
(B) component (b) elastomer of same structure or good 
mutual compatibily can be used. 

[0028] 

In invention 2 and 6, the blend amount of (B) component (a) 
and (B) component (b) in (B) elastomer is (B) component (a) 
is 0.1 - 99.9% by weight and (B) component (b) 0.1 - 99.9% 
by weight, preferably (B) component (a) 1 - 50% by weight 
and (B) component (b) is 50 - 99% by weight. 

When (B) component (a) is 1% by weight, the improvement 
results of impact strength, elongation, etc., are unsatisfactory. 
If it exceeds 50% by weight, it is not cost effective. 

[0029] 

In invention 1 , 2, 4, 5, and 6, there are no restrictions 
regarding the blend amount of (A) resin blend product and 
(B) elastomer. The elastomer (B) is preferred to be 1 to 100 
parts by weight, preferably 5 to 80 parts by weight with 
respect to 100 parts by weight (A) resin blend product. 

When (B) elastomer is less than 1 part by weight, 
improvement results of impact resistance of the composition 
are inadequate. If it exceeds 1 00 parts by weight, elasticity 
modulus, heat resistance etc. of composition decreases 
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□ fJLh l J^h=fv>'7>,Y -^'Jv K + v 
>,N-p -(7£7It^I)-y -TS-ZXPtMUh- 



considerably, and hence it is not desirable. 
[0030] 

Next, as component (c) inorganic filler, fibrous, particle, 
powdered substance can be used. 

As fibrous filler, glass fiber, carbon fiber, whisker, ceramic 
fiber, metal fiber etc. are mentioned. 

Precisely, boron, alumina, silica, silicon carbide, etc. are used 
as whisker, gypsum, potassium titanate, magnesium sulfate, 
magnesium oxide as ceramic fiber, and copper, aluminum, 
steel etc., as metal fiber. 

The shape of the filler can be cross type, mat type, converging 
cut shape, short fiber, filament type, and whisker. 

In case of converging cut shape, the preferred length is 0.05 - 
50 mm, fiber diameter is 5 - 20|J m. 

[0031] 

On the other hand, the examples of particle and powdered 
filler are talc, carbon black, graphite, titanium dioxide, silica, 
mica, calcium carbonate, calcium sulfate, barium carbonate, 
magnesium carbonate, magnesium sulfate, barium sulfate, 
oxysulfate, tin oxide, alumina, porcelain clay, silicon carbide, 
metal powder, glass powder, glass flake, glass beads etc. 



Amongst the all, glass filler, e.g., glass filament, glass fiber, 
glass robbing, glass mat of these filler, glass powder, glass 
flake, glass beads are preferred. 

[0032] 

In addition, in order to increase the adhesiveness of resin, the 
surface treatment is desirable. 

The coupling agent used for the surface treatment of above 
mentioned inorganic filler can be selected from well-known 
silane-coupling agent and titanium-coupling agent. 



The examples of silane coupling agent are triethoxysilane, 
vinyl tris(P -methoxy ethoxy) silane.y -methacryloxy propyl 
trimethoxysilane.Y -glycidoxy propyl trimethoxysilane.P 
-(1,1 -epoxy cyclohexyl ) ethyl trimethoxysilane, N-P 
-(aminoethyl )-y -aminopropyl trimethoxysilane.y 
-aminopropyl triethoxysilane, N- phenyl-y -aminopropyl 
trimethoxysilane, y -mercapto propyl trimethoxysilane.y 
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-chloropropyl trimethoxysilane.Y -aminopropyl 
trimethoxysilane.Y -aminopropyl-tris (2 
-methoxy-ethoxy)silane, N- methyl-y -aminopropyl 
trimethoxysilane, N- vinyl benzyl-y -aminopropyl 
triethoxysilane, triaminopropyl trimethoxysilane, 3- 
ureidopropyl trimethoxysilane, 3-(4,5 -dihydro imidazole) 
propyl triethoxysilane, hexamethyl disilazane, N,0- (bis 
trimethylsilyl )amide, N, N- bis (trimethylsilyl ) urea etc. 



Amongst these, the preferred ones are aminosilane and epoxy 
silane, e.g., Y -aminopropyl trimethoxysilane, N-P - 
(aminoethyl) -y -aminopropyl trimethoxysilane, Y 
-glycidoxy propyl trimethoxysilane.p -(3,4 -epoxy 
cyclohexyl) ethyl trimethoxysilane, etc. 



[0033] 

In addition, the examples of titanium coupling agent are 
isopropyl triisostearoyl titanate, isopropyl tridodecyl benzene 
sulfonyl titanate, isopropyl tris (dioctyl pyrophosphate) 
titanate, tetraisopropyl bis (dioctyl phosphite) titanate, 
tetraoctyl bis (di tridecyl phosphite) titanate, tetra (1,1 -diallyl 
oxymethyl -1 -butyl ) bis (ditridecyl ) phosphite titanate, bis 
(dioctyl pyrophosphate ) oxy acetate titanate, bis (dioctyl 
pyrophosphate ) ethylene titanate, isopropyl trioctanoyl 
titanate, isopropyl dimethacrylic isostearoyl titanate, 
isopropyl isostearoyl di acrylic titanate, isopropyl tri (dioctyl 
phosphate ) titanate, isopropyl tricumyl phenyl titanate, 
isopropyl triamino(N-amideethyl, aminoethyl) titanate, 
dicumyl phenyl oxy acetate titanate, diisostearoyl ethylene 
titanate etc. 



Isopropyl tri(N-amidoethyl, aminoethyl)titanate is preferred 
amongst the all. 
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In addition, glass film forming substance can also be used 
along with the above-mentioned coupling agent. 

As film forming substance, e.g., polymers of polyester, 
urethane, epoxy, acrylic, vinyl acetate, polyether, etc. can be 
used. 

Among these, polyether type film former and epoxy film 
former are preferred. 

In addition, these film former can be used independently or in 
combination. 

[0034] 

In the invention, the blend amount of (C) inorganic filler is 1 - 
350 parts by weight* preferably 5-200 parts by weight with 
respect to 100 parts by weight above-mentioned (A ) resin 
blend product(Invention 3), or 100 parts by weight of (A ) 
resin blend and (B) elastomer(Invention 1, 2, 4, 5, and 6). 

When blend amount of (C) inorganic fille is less than 1 part 
by weight, satisfactory blending results are not demonstrated. 
If it exceeds 350 parts by weight, dispersibility becomes bad, 
and molding is difficult to perform. 



[0035] 

The resin composition is comprised of thermoplastic resin 
composition comprising above-mentioned (A) resin blend and 
(C ) inorganic filler, thermoplastic resin composition 
comprising (A) resin blend, (B) elastomer, and (C) inorganic 
filler. But, it can be blended with our additive agents, e.g., 
inorganic filler, nucleating agent, antioxidant, ultraviolet 
absorbent, plasticizer, mold release, antistatic agent, colorant, 
flame retardant, flame retardant auxiliary agent, etc. in the 
range that does not affect the objective of the invention. 

The thermoplastic resin composition is obtained by blending 
specific amount of all the components. 

There are no restrictions regarding blending method, the 
common method can be adopted easily. 

Usually, after blending (A) resin blend product and (B) 
elastomer, (C) inorganic filler is blended. 

[0036] 
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Hereinafter, the invention is explained with the help of embodiments 
and comparative examples. 

Preparation method example 1 (Production of SPS ) 

After adding 1.0 liter purified styrene, 1 millimole triethyl 
aluminum to 2-liter reactor, it was heated at 80°C. 16.5 ml 
premixed catalyst (90 micromole pentamethyl 
cyclopentadienyl titanium trimethoxide, 90 micromole 
dimethyl anilinium tetra(pentafluorophenyl)borate, 29.1 
millimole toluene, 1.8 millimole triisobutyl aluminum) was 
added, and polymerization was was carried out for 5 hrs. at 
80°C. 



After the completeion of the reaction, the product was washed 
repeatedly with methanol, dried, and 380g polystyrene was 
obtained. 

The weight average molecular weight of the polymer was 
measured to be 320,000 by gel permeation chromatography as 
1, 2,4 -trichlorobenzene. 

In addition, weight average molecular weight/number-average 
molecular weight was 2.60. 

Furthermore, the polymer was confirmed as syndiotactic 
polystyrene (SPS) with the help of melting point and 
13 C-NMR. 

[0037] 

Preparation method example 2 (Production of SPS ) 

After adding 0.9 liter purified styrene, 0. 1 litre p- 
methylstyrene, 1 millimole triethyl aluminum to 2-liter 
reactor, it was heated at 80°C. 1 6.5 ml premixed catalyst (90 
micromole pentamethyl cyclopentadienyl titanium 
trimethoxide, 90 micromole dimethyl anilinium 
tetra(pentafluorophenyl)borate, 29.1 millimole toluene, 1.8 
millimole triisobutyl aluminum) was added, and 
polymerization was was carried out for 5 hrs. at 80°C. 



After the completeion of the reaction, the product was washed 
repeatedly with methanol, dried, and 390g styrene-p- 
methylstyrene copolymer was obtained. 



£fl>*&#0>a« 2 FiS2-y«*» 1,2,4- hU 7 
PP^>-tf>£S*£fcU 130degCT-'7 , /k\' 



The weight average molecular weight of the polymer was 
measured to be 328,000 by gel permeation chromatography as 
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1, 2,4 -trichlorobenzene at 130 C. 



In addition, weight average molecular weight/number-average 
molecular weight was 2.60. 

Furthermore, the polymer was confirmed as syndiotactic 
styrene-p- methylstyrene copolymer (SPS) and contains 12 
mole% of methylstyrene, with the help of melting point and 
l3 C-NMR. 



[0038] 

Preparation method example 3 (Production of maleic 
anhydride-modified SPS ) 

1 kg styrene-p- methylstyrene copolymer obtained in example 
2, 30 g maleic anhydride, 10 g 2,3-dimethyl-2,3- biphenyl 
butane (NOF Corporation, Nofmer BC ) as radical generator 
were dry blended with the help of 30 mm biaxial extruder at 
screw rotation of 200 rpm. It was melted and kneaded at 
preset temepertaure of 300°C. 

In this case, resin temperature was approximately 330°C. 

Maleic anhydride-modified SPS was obtained after pelletizing 
and cooling the strands. 

After dissolving 1 g of obatined maleic anhydride-modified 
SPS in ethyl benzene, and was reprecipitated in methanol. 
The recovered polymer was Soxhlet extruded with methanol, 
dried, and modification % was measured by intensity and 
titrimetric determination of carbonyl absorption of IR 
spectrum. 

The modification % was 1.05% by weight. 
[0039] 

Preparation method example 4 (Production of maleic 
anhydride-modified polyphenylene ether) 

1 kg polyphenylene ether (intrinsic viscosity 0.47 dl/g in 
chloroform at 25°C), 60g maleic anhydride, 10 g 
2,3-dimethyl-2,3- biphenyl butane (NOF Corporation, Nofmer 
BC ) as radical generator were dry blended with the help of 30 
mm biaxial extruder at screw rotation of 200 rpm. It was 
melted and kneaded at preset temepertaure of 300°C. 



In this case, resin temperature was approximately 330 C. 

Maleic anhydride-modified polyphenylene ether was obtained 
after pelletizing and cooling the strands. 
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to 



The modification % of obtained maleic anhydride-modified 
polyphenylene ether was measured as example 3. 

The modification % was 2.0% by weight. 
[0040] 

Embodiment 1 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.47 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether obtained in example 
4, 5 g sodium methylenebis(2,4-di-t-butyl phenol) acid 
phosphate (Adeka Argus Co. make, NA-1 1 ) as nucleating 
agent, 1 g (2,6-di-t-butyl-4- methylphenyl) pentaerythritol di 
phosphite (Adeka Argus Co. make, PEP-36), lg tetrakis 
(methylene-3- (3',5'-di-t-butyl-4'-hydroxyphenyl )) 
propionate (Adeka Argus Co. make, Mark AO60) as 
antioxidant with respect to 960g syndiotactic polystyrene, 
430g surface treated aminosilane glass fiber ( 13p m/3 
mm ) through side feeder, it was pelletized with the help of 
biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1. 
[0041] 

Embodiment 2 

The operations were carried out same as embodiment 1, 
except for the blend ratio of SPS and polyphenylene as shown 
in table 1. 

Result is shown in Table 1. 
[0042] 

Embodiment 3 

The operations were carried out same as embodiment 1, 
except for using maleic anhydride-modified SPS of example 3 
in place of maleic anhydride-modified polyphenylene ether of 
example 4, blend ratio of SPS and polyphenylene as shown in 
table 1 . 
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Result is shown in Table 1 . 



[0043] 

I«!4 

€Wf **'U7.5 1 U> 860g C*tL-T,/tf U7 
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[0044] 

HJS^lJ 5 



HS£#j4 iCfc^T, SPSt^U7xZU>I 
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»SEtt#'J 7HU>I-fJKDftl5 U £§!! 
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[0043] 

Embodiment 4 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.45 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether from example 4, 100 
g SEBS (Shell Chemicals Co. Ltd, KratonG-1651) as rubber 
elastomer, 5g sodium methylenebis(2,4-di-t-butyl phenol) 
acid phosphate (Adeka Argus Co. make, NA-11 ) as 
nucleating agent, 1 g (2,6-di-t-butyl-4- methylphenyl) 
pentaerythritol di phosphite (Adeka Argus Co. make, 
PEP-36), lg tetrakis (methylene-3- (3' ,5' 
-di-t-butyl-4'-hydroxyphenyl )) propionate (Adeka Argus Co. 
make, Mark AO60) as antioxidant with respect to 860g 
syndiotactic polystyrene, 430g surface treated aminosilane 
glass fiber ( 1 3p m/3 mm ) through side feeder, it was 
pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 



Result is shown in Table 1. 
[0044] 

Embodiment 5 

The operations were carried out same as embodiment 4, 
except for the blend ratio of SPS and polyphenylene as shown 
in table 1 . 

Result is shown in Table 1. 
[0045] 

Embodiment 6 

The operations were carried out same as embodiment 4, 
except for using maleic anhydride-modified SPS of example 3 
in place of maleic anhydride-modified polyphenylene ether of 
example 4, blend ratio of SPS and polyphenylene as shown in 
table 1 . 
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Result is shown in Table 1 . 
[0046] 

Embodiment 7 

After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 100 g maleic anhydride modified SEBS 
(Asahi Chemicals Co. Ltd, Tuftec M-1913) as rubber 
elastomer with polar group, 5g sodium 
methylenebis(2,4-di-t-butyl phenol) acid phosphate (Adeka 
Argus Co. make, NA-1 1 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), Ig tetrakis (methylene-3- 
(3' ,5'-di-t-butyl-4'-hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
870g syndiotactic polystyrene, 430g surface treated 
aminosilane glass fiber ( 13p m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1 . 
[0047] 

Embodiment 8 

The operations were carried out same as embodiment 7, 
except for using maleic anhydride-modified SPS of example 3 
in place of maleic anhydride-modified polyphenylene ether of 
example 4. 

Result is shown in Table 1. 
[0048] 

Embodiment 9 

After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 90 g SEBS (Shell Chemicals Co. Ltd, 
KratonG-1651) as rubber elastomer, lOg maleic anhydride 
modified SEBS (Asahi Chemicals Co. Ltd, Tuftec M-1913) as 
rubber elastomer with polar group, 5g sodium 
methylenebis(2,4-di-t-butyl phenol) acid phosphate (Adeka 
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Argus Co. make, NA-11 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), lg tetrakis (methylene-3- 
(3',5'-di-t-butyl-4-hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
870g syndiotactic polystyrene, 430g surface treated 
aminosilane glass fiber ( 13p m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1 . 
[0049] 

Embodiment 10 

The operations were carried out same as embodiment 9, 
except for using maleic anhydride-modified SPS of example 3 
in place of maleic anhydride-modified polyphenylene ether of 
example 4. 

Result is shown in Table 1. 
[0050] 

Embodiment 1 1 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.45 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether from example 4, 
lOOg maleic anhydride modified SEBS (Asahi Chemicals Co. 
Ltd, Tuftec M-1913) as rubber elastomer with polar group, 5g 
sodium methylenebis(2,4-di-t-butyl phenol) acid phosphate 
(Adeka Argus Co. make, NA-1 1 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), lg tetrakis (methylene-3- 
(3',5'-di-t-butyl-4-hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
860g syndiotactic polystyrene, 430g surface treated 
aminosilane glass fiber ( 1 3p m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 
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The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1. 
[0051] 

Embodiment 12 

The operations were carried out same as embodiment 1 1 , 
except for the blend ratio of SPS and polyphenylene as shown 
in table 1 . 

Result is shown in Table 1 . 
[0052] 

Embodiment 13 

The operations were carried out same as embodiment 11, 
except for using maleic anhydride-modified SPS of example 3 
in place of maleic anhydride-modified polyphenylene ether of 
example 4, blend ratio of SPS and polyphenylene as shown in 
table 1 . 

Result is shown in Table 1 . 
[0053] 

Embodiment 14 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.45 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether from example 4, 90 
g SEBS (Shell Chemicals Co. Ltd, KratonG-1651) as rubber 
elastomer, lOg maleic anhydride modified SEBS (Asahi 
Chemicals Co. Ltd, Tuftec M- 19 13) as rubber elastomer with 
polar group, 5g sodium methylenebis(2,4-di-t-butyl phenol) 
acid phosphate (Adeka Argus Co. make, NA-1 1 ) as 
nucleating agent, 1 g (2,6-di-t-butyl-4- methylphenyl) 
pentaerythritol di phosphite (Adeka Argus Co. make, 
PEP-36), lg tetrakis (methylene-3- (3',5' 
-di-t-butyl-4'-hydroxyphenyl )) propionate (Adeka Argus Co. 
make, Mark AO60) as antioxidant with respect to 860g 
syndiotactic polystyrene, 430g surface treated aminosilane 
glass fiber ( 13 (J m/3 mm ) through side feeder, it was 
pelletized with the help of biaxial extruder. 
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The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1. 
[0054] 

Embodiment 15 

The operations were carried out same as embodiment 14, 
except for the blend ratio of SPS and polyphenylene as shown 
in table 1. 

Result is shown in Table 1. 
[0055] 

Embodiment 16 

The operations were carried out same as embodiment 14, 
except for using maleic anhydride-modified SPS of example 3 
in place of maleic anhydride-modified polyphenylene ether of 
example 4, blend ratio of SPS and polyphenylene as shown in 
table 1. 

Result is shown in Table 1. 
[0056] 

Comparative Example 1 

After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 5g sodium methylenebis(2,4-di-t-butyl 
phenol) acid phosphate (Adeka Argus Co. make, NA-1 1 ) as 
nucleating agent, 1 g (2,6-di-t-butyl-4- methylphenyl) 
pentaerythritol di phosphite (Adeka Argus Co. make, 
PEP-36), lg tetrakis (methylene-3- (3 ',5' 
-di-t-butyl-4 -hydroxyphenyl )) propionate (Adeka Argus Co. 
make, Mark AO60) as antioxidant with respect to 970g 
syndiotactic polystyrene, 430g surface treated aminosilane 
glass fiber ( 13p m/3 mm ) through side feeder, it was 
pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 
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to 

[00571 

RStt* U 7 1 ~ U >I-x-'l/0)^t> U C§2 
iS#iJ 3 (DfcKT U -Y > 18^14 SPS V fc c 

i ^ti^to 

[0058] 

«W?£*°'J75 1 U>870g C»OT,ttl« 
4 ?»Sftfcfc*7L>-f>*8tt# , J7xZ 

UUfc^(#c)gL KratonG-1651)100gv &$J£: 
UTX*-U>K7.(2,4-5>-t-7*JU7x7- 
;i)7->^ ^tX7i-Sth l JOA(7f 
7-#7*t§!L NA-ll)5g, RftfifriLJWfc 
UT(2,6-V-t-7^^-4-^5 1 Jl,7i-^)^> 
21 'J 7 'J h-Av*X7 7^ K(7t-*7D- 7 
-^j7tt«,PEP-36)lg, xS^^r7(^5 1 U> 
-3-(3',5'-v-t-75 1 ;i/-4 , -t (<n=f->7 HA)) 
/□t^*-h(7f*- 7 - # 7 *t 
S!,MARK AO60)lg £iD*., ^> V I Jl-S.* 
+J— T*K^'f7U>K«*T^>fc3L 

— (13p m/3mm)430g ^■t-Y K7-f — KU&tf 

to 

[00591 

U 7 1 Z U->I-xJKDftfc> »J US! 

it«i 3 <d&*t u-r >is^it sps sfflutc 

[00601 



Result is shown in Table 1. 
[0057] 

Comparative Example 2 

The operations were carried out same as comparative example 
1, except for using maleic anhydride-modified SPS of 
example 3 in place of maleic anhydride-modified 
polyphenylene ether of example 4. 

Result is shown in Table 1. 
[0058] 

Comparative Example 3 

After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 100 g SEBS (Shell Chemicals Co. Ltd, 
KratonG-1651) as rubber elastomer, 5g sodium 
methylenebis(2,4-di-t-butyl phenol) acid phosphate (Adeka 
Argus Co. make, NA-1 1 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), lg tetrakis (methylene-3- 
(3',5' -di-t-butyl-4 -hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
870g syndiotactic polystyrene, 430g surface treated 
aminosilane glass fiber ( 13p: m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1. 
[0059] 

Comparative Example 4 

The operations were carried out same as comparative example 
3, except for using maleic anhydride-modified SPS of 
example 3 in place of maleic anhydride-modified 
polyphenylene ether of example 4. 

Result is shown in Table 1 . 
[0060] 
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(A) Resin blend product (g) 


(a) SPS 


(b) MA-SPS 


(b) MA-PPE 


(c) PPE 


Embodiment 1 


960 




30 


10 


Embodiment 2 


920 




30 


50 



Embodiment 3 


920 


30 




50 


Embodiment 4 


860 




30 


10 


Embodiment 5 


820 




30 


50 


Embodiment 6 


820 


30 




50 


Embodiment 7 


870 




30 




Embodiment 8 


870 


30 




- 


Embodiment 9 


870 




30 




Embodiment 10 


870 


30 




- 


Embodiment 1 1 


860 




30 


10 


Embodiment 12 


820 


- 


30 


50 


Embodiment 13 


820 


30 




50 


Embodiment 14 


860 




30 


10 


Embodiment 15 


820 




30 


50 


Embodiment 16 


820 


30 




50 


Comparative 
example 1 


970 




30 




Comparative 
example 2 


970 


30 






Comparative 
example 3 


870 




30 




Comparative 
example 4 


870 


30 







[0061] 
1312] 



[0061] 
[Table 2] 



Table 1 (continued) 





(B) Elastomert (g) 


(C) Inorganic filler 
(g) 




(a) MA-SEBS 


(b) SEBS 


GF-PPE 
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Embodiment 1 






430 


Embodiment 2 






430 


Embodiment 3 






430 


Embodiment 4 




100 


430 


Embodiment 5 




100 


430 


Embodiment 6 




100 


430 


Embodiment 7 


100 




430 


Embodiment 8 


100 




430 


Embodiment 9 


10 


90 


430 


Embodiment 10 


10 


90 


430 


Embodiment 1 1 


100 




430 


Embodiment 12 


100 




430 


Embodiment 1 3 


100 




430 


Embodiment 14 


10 


90 


430 


Embodiment 15 


10 


90 


430 


Embodiment 16 


10 


90 


430 


Comparative 
examnle 1 






430 


Comparative 
example 2 


- 


- 


430 


Comparative 
example 3 




100 


430 


Comparative 
example 4 




100 


430 



[0062] [0062] 
IB. 31 [Table 3] 

Table 1 (continued) 





(Izode impact 
strength (Kj/m2) 
(notched) 


Tensile strength 
(%) 


Flexural modulus 
(MPa) 


Embodiment 1 


11.0 


2.0 


10500 


Embodiment 2 


11.9 


2.2 


10200 


Embodiment 3 


10.3 


2.0 


10600 


Embodiment 4 


13.4 


2.3 


9300 


Embodiment 5 


14.2 


2.5 


9200 
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Embodiment 6 


12.6 


2.3 


9300 


Embodiment 7 


13.0 


2.3 


9500 


Embodiment 8 


12.6 


2.2 


9500 


Embodiment 9 


13.2 


2.4 


9300 


Embodiment 10 


12.9 


2.3 


9500 


Embodiment 1 1 


13.8 


2.6 


9400 


Embodiment 12 


14.5 


2.8 


9300 


Embodiment 13 


13.3 


2.5 


9300 


Embodiment 14 


14.0 


2.7 


9300 


Embodiment 15 


14.8 


2.9 


9200 


Embodiment 16 


13.5 


2.6 


9400 


Comparative 
example 1 


10.0 


1.7 


10500 


Comparative 
example 2 


8.2 


1.6 


10700 


Comparative 
example 3 


12.2 


2.0 


9300 


Comparative 
example 4 


11.3 


1.9 


9500 



[0063] 

SPS: V > 5> ^ 5^ ? # 'J U > 

ma-sps:^*^ u ■< >mm$. V > V> *2 o f- 
MA-ppE:ii7KT u -r ywtm&tf u 7 x - u > 

PPE:# U 7 I Z U;/!-^ 

MA-SEBS:*tKT U-f >RStt**^ill7.*- 
U>-7^vI>-75 1 U>7P y 7*m^ft 

>7P'f 7&Mif# 
GF:^77s7 7>TA- 

O to 

7-f V» hMagKtt:JIS-K-7110 C¥* 



[0063] 

In the chart, abbreviation of raw materials are shown. 
SPS: syndiotactic polystyrene 

MA-SPS: maleic anhydride-modified syndiotactic polystyrene 
MA-PPE: maleic anhydride-modified polyphenylene ether 



PPE: polyphenylene ether 

MA-SEBS: maleic anhydride-modified hydrogenated 
styrene-butadiene-styrene block copolymer 

SEBS: hydrogenated styrene-butadience-styrene block 
copolymer 

GF: glass fiber 

Furthermore, each test was carried out under the following 
conditions. 

Izode impact strength test: in accordance with JIS-K-7 1 10. 
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Ufco 

§l»»*l*tt:JIS-K-7113 11**1 Ufc. 
db tf g*tt*:JIS-K-7203 C^lMLfco 
[0064] 

IZB^T*tC*U»(AXc)# 'J7i-U>I 
(A)(c)*U7iIl/>I-TJlt 

(Bxa)@i4s« * u Att#tt# « 

[0065] 



5 ^9^ 21 0 



Tensile strength test: in accordance wit JIS-K-71 13. 
Flexural modulus: in accordance wit JIS-K-7203. 
[0064] 

According to the results of embodiment and comparative 
example, the mechanical properties, e.g., impact strength, 
elongation, etc. can be improved by adding (A) (c) 
polyphenylene ether, without affecting elasticity modulus, 
moldability of the composition. 

In addition, results are similar to case when (A) (c) 
polyphenylene ether is added to the composition, after the 
addition of rubber elastomer with polar group, or rubber 
elastomer. 

Furthermore, thermoplastic resin composition excelling in 
properties, e.g., impact strength, elongation, etc., can be 
obtained after the addition of (A) (c) polyphenylene ether and 
(B) (a) rubber elastomer having polar group. 

[0065] 

[Result of the Invention] 

The thermoplastic resin composition of the invention is the 
resin composition with high heat resistance, moldability, and 
superior mechanical properties, specifically impact resistance, 
rigidity, elongation, etc.. The resin composition can suitable 
be used in electrical and electronic materials, industrial 
structural material, automotive components, household 
electrical appliance, various mechanical components or other 
industrial material. 

xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxx 

X X 

[Amendment] [filing date] 

1993/09/21 



I^MffilE 1 1 [MiEM^^M^l [Amendment 1][Ammendment document name] 

9? specification 



MiEStft4g€] 

0040 



0040 



[Amendment process] 
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mm 



Modification 



[0040] HJ60IJ 1 

£ MS 5 ** U U > 960g C*t U T » * 'J 7 
lZU>I-7 i ;KSWttfi0.45dl/g> 7PP 
*JI,A*CT 25 deg C T*HB)10g. fjjtfll 4 

>I-x^ 30g, ^g"JtUTP<5 1 U>L*7, 
(2,4-v-t-7*5 1 ^7iy->ll)Tv > > K*77 

NA-1 l)5g. SHfcBfr±3Jt UT(2,6-^-t-77^l 

*X77-f h(7r* - 7 - # 7 *t 
g!,PEP-36)lg, rh^t^^b >-3-(3 , ,5'- 
v-t-7^U-4'-t: KP=fv7ilJl))/PW 
?-S(7fA 1 7 - 3*J 7 g! ,MARK 
AO60)lg fciPX, '\>vXjl / ^.^Ht— T- K7 

v^>&3£ tit «77>7 T •< A*-(13p 
m/3mm)430g £-?-f K 7 -f — K U . 2 



[Amended contents] 

{0040} Embodiment 1 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.45 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether obtained from 
example 4, 5 g sodium methylenebis(2,4-di-t-butyl phenol) 
acid phosphate (Adeka Argus Co. make, NA-1 1 ) as 
nucleating agent, 1 g (2,6-di-t-butyl-4- methylphenyl) 
pentaerythritol di phosphite (Adeka Argus Co. make, 
PEP-36), lg tetrakis (methylene-3- (3', 5' 
-di-t-butyl-4 -hydroxyphenyl )) propionate (Adeka Argus Co. 
make, Mark AO60) as antioxidant with respect to 960g 
syndiotactic polystyrene, 430g surface treated aminosilane 
glass fiber ( 13|J m/3 mm ) through side feeder, it was 
pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 



Result is shown in Table 1. 



I¥MMIE 2 ] [filE^tl^llii^ ] [Amendment 2][Ammendment document name] 



specification 



0043 

Mm 

[0043] MM$U 

=£Wr***'J7N5 1 U> 860g tC*tLT,* ,| J7 
i~U>I-X^K@^*!fS 0.45dl/g, 7PP 
*)IA*CT 25 deg C T'/!£)10g, MM 4 



0043 



Modification 



{0043} Embodiment 4 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.45 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether from example 4, 100 
g SEBS (Shell Chemicals Co. Ltd, KratonG-1651) as rubber 
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>I-X^ 30g, ZlA5i14<*tLT SEBS(V 
iJMfc¥(tt)tt§2, KratonG-1651)100g, 
fcUT**-U>t: X(2,4-v-t-7 7i;- 

7-fl*tt«. NA-ll)5g> KftR&±9Jfc 
\sT(2fi-5>-t-7f-)l-4-X5-)l 7 x H JU)* > 

-2J7>tt«,PEP-36)lg. t 1 S^ + X(P<5 1 U> 
-3-(3',5'-5>-t-7 JU-4'- 1 K □ + v 7 x Z Jl)) 
/Pt:**-h(7f*' 7-^jXtt 
S!,MARK AO60)lg £Aa*, ^\>5> 1 Jl/^ 

-(13m m/3mm)430g €1M K 7 -T — Kl/fctf 
g|HK»frHff7-rW KKII^*», 7-T 



elastomer, 5g sodium methylenebis(2,4-di-t-butyl phenol) 
acid phosphate (Adeka Argus Co. make, NA-1 1 ) as 
nucleating agent, 1 g (2,6-di-t-butyl-4- methylphenyl) 
pentaerythritol di phosphite (Adeka Argus Co. make, 
PEP-36), lg tetrakis (methylene-3- (3', 5' 
-di-t-butyl-4 -hydroxyphenyl )) propionate (Adeka Argus Co. 
make, Mark AO60) as antioxidant with respect to 860g 
syndiotactic polystyrene, 430g surface treated aminosilane 
glass fiber ( 13|J m/3 mm ) through side feeder, it was 
pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 



Result is shown in Table 1. 



[¥&rcfiIE 3 ] [MiE^^^M^ ] [Amendment 3][Ammendment document name] 



specification 



0046 



0046 



Modification 



[oo46i mmmi 

£ fit S * 'J 75 1 U > 870g C** L X , m&W 
4 TffSftfc**7U-f>«ai4#U7iZ 
U>I— r* 30 gs «ttfi**r**IIAtt5ll 
tt#fc u tm*-? >Mtt SEBS(fi§flS$ 
(tt)tt«, *7^?M-1913)100g» M^JtU 

x * ^ u > trx(2,4- 7 1 y 

7vf H*77x-h^"K l J'5A(7T i ^- 7 
-flyUUSL NA-ll)5g, WUttt±mtLT 
(2,6-5?-t-7**-4-.X7-*7i = *K<>*I 

ux'j h-;iv*77 7^r htt1i- t-h 

7 tt ft, PEP-36)! g, xh7*7>(*?"U> 
-3-(3',5'-V -t-7^^-4'- 1 K □ + V 7 II*)) 
7Pt:^?-S(7f*- 7 - # 7 *t 
IS.MARK AO60)1g €JP^.> ^>5,xJ|,s^ 



{0046} Embodiment? 

After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 100 g maleic anhydride modified SEBS 
(Asahi Chemicals Co. Ltd, Tuftec M-1913) as rubber 
elastomer with polar group, 5g sodium 
methylenebis(2,4-di-t-butyl phenol) acid phosphate (Adeka 
Argus Co. make, NA-1 1 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), 1 g tetrakis (methylene-3- 
(3' ,5' -di-t-butyl-4 -hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
870g syndiotactic polystyrene, 430g surface treated 
aminosilane glass fiber ( 13(J m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 
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— (13|J m/3mm)430g %.-*)■<< \*7 ■< — ^L&tf" 

EMS 

0048 
[0048] HSS#fl9 

**T**#U**-lx> 870g C»L,T»«jtfl 
4 T#Sftfc**?H'>«£tt# , J7iZ 
U>I-x^30g,UAW14#tUTSEBS(V 
UUfc^dflOSk Kraton G-1651)90g, @14S 
**T**d Att5*14^t U TfcK7 U-f >S? 
Stt SEBS(JHtlS(*lt)tt8L *7x*2 
M-1913)10g, &&Ji:UT ;* U > t" 7(2,4- V 
-t-7^l7i 7-^)7 K*77i-h 
7-h'J7A(77-** 7-*7xtt«,NA-ll)5g, 
SHfc »± M t L T (2,6-5? -t- 7 ^ JU-4- * ^ 
7iz;i/)^>5fI';7'J h-^v*^7 7 
-fN7f-*7J- 7-7j7*t§2!,PEP-36)tg, rh 
7 * 7( J* U > -3-(3\5 '- -7 -t- 7 5 1 JI/-4*- 1 K 
P^v7i-^))7Pt7t-^-S(777J- 7 
— 7J7*tlt,MARK AO60)lg *1Q*» 

^li*rtUT757v^>^S^tit7j^7 
7 7"fA-(13|J m/3mm)430g*- | 7-< r*7-f — 

5IMMItfRtf7-r./v hKII**** 7-f 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1 . 



specification 



0048 



Modification 



{0048} Embodiment 9 

After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 90 g SEBS (Shell Chemicals Co. Ltd, 
KratonG-1651) as rubber elastomer, lOg maleic anhydride 
modified SEBS (Asahi Chemicals Co. Ltd, Tuftec M-1913) as 
rubber elastomer with polar group, 5g sodium 
methylenebis(2,4-di-t-butyl phenol) acid phosphate (Adeka 
Argus Co. make, NA-1 1 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), lg tetrakis (methylene-3- 
(3',5'-di-t-butyl-4'-hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
870g syndiotactic polystyrene, 430g surface treated 
aminosilane glass fiber ( 13p m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 

Result is shown in Table 1 . 
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specification 



0050 



[*jErt#] 

[00501 USS^lJ 11 

$#-r^^UX5 1 U> 860gU:^UT,^U7 
iZU>I-xJKH*tt*0.45dI/g, ^7PP 
7jUl,A*lCT 25 deg C T-ll5£)10g> ®jfi^j4 

>I-7 1 JU 30g, Stt»**t*dA«5ltt 
fcfcUTfcUiK'^-OKaM* SEBS(JlHfc$ 
(1*)tt8l» *7x??M-1913)10Qg» titftl&U 
T * U > tT7s(2,4- 5? -t- 7* 5^1/ 7 i 7 

K*X7x-K^-hU'7A(7 7 T i *- 7 

-a^aa, NA-ii)5 g , m<m±mtLx 

(2,6- v-t-7"^ 7 i ~ >»l)^> 2 1 
S->'Uv*77^-1' K(7t-**- 7-3 
7>*t«,PEP-36)lg> xS^ + 7s(^5 1 U> 
-3-(3',5 '- v -t- 7 5 1 Jl-4'- 1 K P * v 7 x Z ;i» 
7Pt:^?-h(7f*' 7-^J7stt 
$!,MARK AO60)lg £ia;t, /^viJU-S.^ 

OT75yv7>fcl« nt*"77s7 7''('A' 
—(13m m/3mm)430g£-?-< H 7 f — H Ufctf 

6. iftmamizT^y Mtuto 



5l»KI*tfRtf7*V? hK*fttf*»» 7-f 

ess* i aic/Tfo 



0050 



Modification 



{0050} Embodiment 11 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.45 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether from example 4, 
lOOg maleic anhydride modified SEBS (Asahi Chemicals Co. 
Ltd, Tuftec M-1913) as rubber elastomer with polar group, 5g 
sodium methylenebis(2,4-di-t-butyl phenol) acid phosphate 
(Adeka Argus Co. make, NA- 1 1 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), 1 g tetrakis (methylene-3- 
(3',5'-di-t-butyl-4 -hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
860g syndiotactic polystyrene, 430g surface treated 
aminosilane glass fiber ( 13p m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 



Result is shown in Table 1 . 



I¥&!ffiIE 6 ] [fiiE^H.^!^ ] [Amendment 6][Ammendment document name] 



specification 



[*IE*!ft]Ig«] 
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0053 

mm 

U*IErt8] 

[00531 gtfgft 14 



izu>i-fMB*tti o.45di/ g , 

7ti)lA*lZT 25 deg C M£)lQg, 8Wt0J 4 T* 

I-tSM, 30g, 3A#tt#fcl/T SEBS(VX 
JUt*(*)«» Kraton G-1651)90g, 

14 SEBS(AHt/a(*)tt«. $!7f'^ 
M-1913)10g, ^SJtUT-X5 i U>t:X(2 > 4-V 

^-h'>l7A(7f-**- 7-#7xttSLNA-ll)5g* 
BHfcRfritSJfc L,T(2,6-5>-t-7^U-4-.X*JU 
7xZJl0 / O*XU* , J S->llv*77T 
-fh(7f-**- 7-^37stti!,PEP-36)ig, 7h 
; 7^7(^5 1 U>-3-(3' > 5'-5?-t-75 1 >'U-4'-t K 
□=fv7iZA))/P^-S(77 ! ^- 7 
— #7stt§tMARK AO60)lg €JP*.* A.>v 

A— (13|J m/3mm)430g ^■•t'T ^7* — 



0053 



Modification 



{0053} Embodiment 14 

After carrying out dry blending with the help of henschel 
mixer adding lOg polyphenylene ether (intrinsic viscosity 
0.45 dl/g in chloroform at 25°C), 30 g maleic 
anhydride-modified polyphenylene ether from example 4, 90 
g SEBS (Shell Chemicals Co. Ltd, KratonG-1651) as rubber 
elastomer, 10g maleic anhydride modified SEBS (Asahi 
Chemicals Co. Ltd, Tuftec M-1913) as rubber elastomer with 
polar group, 5g sodium methylenebis(2,4-di-t-butyl phenol) 
acid phosphate (Adeka Argus Co. make, NA-1 1 ) as 
nucleating agent, 1 g (2,6-di-t-butyl-4- methylphenyl) 
pentaerythritol di phosphite (Adeka Argus Co. make, 
PEP-36), lg tetrakis (methylene-3- (3',5' 
-di-t-butyl-4'-hydroxyphenyl )) propionate (Adeka Argus Co. 
make, Mark AO60) as antioxidant with respect to 860g 
syndiotactic polystyrene, 430g surface treated aminosilane 
glass fiber ( 13p: m/3 mm ) through side feeder, it was 
pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 



Result is shown in Table 1. 
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[0056] 1 



{0056} Comparative Example 1 



**T*#'J*?-U> 970g iZttlsTMfeffl 

u>i— j-ji 3o g , &SJt UT*?-u>fc:x 

(2,4-5?-t-7fJl7iy-Jl)7vf K*7,7 
NA-ll)5g, SMbRfrlt&Jt UTa^-v-i-?? 1 /!, 

-4-x5 l ;i7xz>ii,)^>^iU7vU s-;iv 

*X7Mh(7f^ 

SJ!,PEP-36) 1 g , fh7 + 7(^f U> -3-(3 ',5'- 

*-K7f* - 7 - # 7s *t S! ,MARK 
AO60)lg £i)DX, a.>5/i^~.^+J— T- f<7 

v 7 >fel« ft # ^ 7n 7 T ■< A-(13|J 
m/3mm)430g £-tr>< K 7 -C — K U &;!f*S , 2 



After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 5g sodium methylenebis(2,4-di-t-butyl 
phenol) acid phosphate (Adeka Argus Co. make, NA-1 1 ) as 
nucleating agent, 1 g (2,6-di-t-butyl-4- methylphenyl) 
pentaerythritol di phosphite (Adeka Argus Co. make, 
PEP-36), lg tetrakis (methylene-3- (3 ',5' 
-di-t-butyl-4'-hydroxyphenyl )) propionate (Adeka Argus Co. 
make, Mark AO60) as antioxidant with respect to 970g 
syndiotactic polystyrene, 430g surface treated aminosilane 
glass fiber ( 13(J m/3 mm ) through side feeder, it was 
pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 



Result is shown in Table 1. 
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[0058] itmi3 

5 # U X5 1 U> 870g C*t U T Mt&M 
4 T?»6ftfc*R*-7L,-f>BBEtt#«J7 IZ 
U>I-7 i ;U30g,llA#14^tUTSEBS(v 
XJUtmfkM* KratonG-1651)100g, «9Jfc 
UT^<5 1 U>t:7s(2,4-v-t-7^/U7iy- 
)l)7vf K*7x7i-S7-KU'7A(7'7 i 

u- -r-jixftm. NA-n)5 g , mm±Mt 

L/T(2,6-v-t-7fJU-^? 1 Jl'7i ZJl)X> 
^I'JXU S->»lv7jxX77"r h(7T"*73- 7 
-^7NttM,PEP-36)lg, 7 1 S7^r7s(P<5 1 U> 



0058 



Modification 



{0058} Comparative Example 3 

After carrying out dry blending with the help of henschel 
mixer adding 30 g maleic anhydride-modified polyphenylene 
ether from example 4, 100 g SEBS (Shell Chemicals Co. Ltd, 
KratonG-1651) as rubber elastomer, 5g sodium 
methylenebis(2,4-di-t-butyl phenol) acid phosphate (Adeka 
Argus Co. make, NA-1 1 ) as nucleating agent, 1 g 
(2,6-di-t-butyl-4- methylphenyl) pentaerythritol di phosphite 
(Adeka Argus Co. make, PEP-36), lg tetrakis (methylene-3- 
(3',5'-di-t-butyl-4 -hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark AO60) as antioxidant with respect to 
870g syndiotactic polystyrene, 430g surface treated 
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-3-(3\5'- c J-t-73-)l-4'-[l KP=1rv7l-^)) 

rnt:^*-S(7TA' 7 - a x *t 

£!,MARK AO60)lg £#Q*., / \>5> I 

U T 7 5 ^ v 9 > to 9 * ft t 3 5 X 7 7 -f A' 
— (13m m/3mm)430g £"t-Y K7 -f — KL**" 

5l»K*#Rff7-rVv h 7-f 



aminosilane glass fiber ( 13p m/3 mm ) through side feeder, 
it was pelletized with the help of biaxial extruder. 



The test sample was prepared by injection molding for tensile 
test and Izode test. Izode impact strength test, tensile strength, 
and flexural modulus test were carried out. 



Result is shown in Table 1 . 
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[0062J 
[S3] 



[0062] 
[Table 3] 





(Izode impact 
strength (Kj/m2) 
(notched) 


Tensile strength 

(%) 


Flexural modulus 
(MPa) 


Embodiment 1 


11.0 


2.0 


10500 


Embodiment 2 


11.9 


2.2 


10200 


Embodiment 3 


10.3 


2.0 


10600 


Embodiment 4 


13.4 


2.3 


9300 


Embodiment 5 


14.2 


2.5 


9200 


Embodiment 6 


12.6 


2.3 


9300 


Embodiment 7 


13.0 


2.3 


9500 


Embodiment 8 


12.6 


2.2 


9500 


Embodiment 9 


13.2 


2.4 


9300 


Embodiment 10 


12.9 


2.3 


9500 


Embodiment 1 1 


13.8 


2.6 


9400 
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Embodiment 12 


14.5 


2.8 


9300 


Embodiment 13 


13.3 


2.5 


9300 


Embodiment 14 


14.0 


2.7 


9300 


Embodiment 15 


14.8 


2.9 


9200 


Embodiment 16 


13.5 


2.6 


9400 


Comparative 
example 1 


10.0 


1.7 


10500 


Comparative 
example 2 


8.2 


1.6 


10700 


Comparative 
example 3 


12.2 


2.0 


9300 


Comparative 
example 4 


11.3 


1.9 


9500 
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SPS: V > V *2 * ? * U X5 1 U > 
MA-SPSrJ&TkT U -f >B?£1*V > V 7 5 1 

MA-PPE:^tKT U -f >IMtf U 7 I Z U > 

PPE:*' U7i = U>I-7 1 Jl, 

U >-7* v I>-7?- U > 7* □ v 7 XMSft 
SEBS:7K^^iD7N^ U>-7^ vI>-7s5 L U 

>7p->7^m^ 



0063 

Modification 

[Amended contents] 

In {0063} chart, abbreviated raw materials are shown. 
SPS: syndiotactic polystyrene 

MA-SPS: maleic anhydride-modified syndiotactic polystyrene 
MA-PPE: maleic anhydride-modified polyphenylene ether 
PPE: polyphenylene ether 

MA-SEBS: maleic anhydride-modified hydrogenated 
styrene-butadiene-styrene block copolymer 

SEBS: hydrogenated styrene-butadiene-styrene block 
copolymer 

GF: glass fiber 
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&*5±iBS 1 HW^g-iSfltt* J^T<7)^:#T"fT Furthermore, each test is carried out under the following 

"3 to conditions. 

7-f V" *> h®S3$gli&:JIS-K-7110 IZ^Pft Izode impact strength test: in accordance with JIS-K-7 1 10. 

Uto 

§1 5fi# C^M^rJIS-K-Tl 13 IC^PSa L t 0 Tensile elongation test: in accordance with JIS-K-71 13. 

Mi 3$14$:JIS-K-7203 to flexural modulus: in accordance with JIS-K-7203. 
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